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EP 0 582 152 B1 

Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a hair cosmetic composition suitable for setting or conditioning hair. Accord- 
ingly, the following also describes a novel polymer suitable for preparing a hair cosmetic composition and, more par- 
ticularly, a polymer having polysiloxane groups so as to provide hair with good luster and gloss and smooth texture. 
10 The hair cosmetic composition of the present invention is suitable for maintaining a hairstyle (setting hair) and for 
conditioning hair, more specifically, for providing hair with softness, luster, combing smoothness, styling ease and 
enhanced volume, as well as for restoring damaged hair. 

Description of the Related Art 

15 

[0002] Known organic solvent-based hair cosmetics containing water and/or alcohols, for example, shampoos, con- 
ditioners, rinses, treatment lotions, setting preparations, permanent wave lotions and mascara, contain emulsified, 
solubilized or dissolved oil ingredients, such as silicone-based compounds, fatty acid ester-based compounds or hy- 
drocarbon-based compounds, for providing hair with luster, gloss and smoothness. Silicone-based compounds in par- 
se ticular are widely used these days because of their good characteristics. 

[0003] Such silicone-based compounds are used in, for example: hair cosmetics containing silicone oils, such as© 
polydimethylsiloxane or polymetylphenylsiloxane, and/or emulsions thereof;® hair cosmetics containing hair-styling 
resins, such as cationic polymers and/or amphoteric polymers containing ether-modified silicone, such as polydimeth- 
ylsiloxane-polyoxyalkylene block copolymers (as disclosed in Japanese Patent Laid Open Nos. 63-1 3531 9, 63-1 8081 4, 
25 63-183520 and 1 -128915);® shampoos, and rinses composed of amino-modified organopolysiloxane emulsions (as 
disclosed in Japanese Patent Laid Open No. 63-307811);® treatment preparations containing cationic polymers and 
amino-modified organopolysiloxane emulsions and hair-styling preparations containing amphoteric polymers and the 
said emulsions (as disclosed in Japanese Patent Laid Open No. 63-275515); and® hair cosmetics containing high- 
molecular polydimethylsiloxane, polymethylphenylsiloxane, or the like (as disclosed in Japanese Patent Laid Open 
30 No. 63-243019). 

[0004] However, the known hair cosmetics containing silicone-based compounds have problems, such as if large 
amounts of silicone oils and/or ether-modified silicones are included in the hair cosmetics or they are used for a long 
period of time, they are liable to render the hair sticky or to be transferred from the hair to the hands or clothing, the 
emulsion type hair cosmetics do not have good dispersion stability; and high-molecular silicones cannot be applied to 
35 a wide range of hair cosmetics because they have rather poor compatibility with hair-styling resins, various additives 
or the like, and thus limiting their free formulations. 

[0005] Further, because silicone-based compounds not having hydrophilic groups, such as polyether groups, are 
not easily removed from hair by ordinary washing, they turn the hair hydrophobic if a hair cosmetic containing silicone- 
based compounds is applied to the hair repeatedly for a long period of time, thereby causing problems in dying or 

40 permanent-wave treatment, or the like. 

[0006] To eliminate the above problems, Japanese Patent Laid Open Nos. 2-2541 1 , 3-1 28909 and 3-1 2831 1 disclose 
hair cosmetics employing polysiloxane-based graft polymers obtained by copolymerizing polysiloxane group-contain- 
ing unsaturated monomers and hydrophilic unsaturated monomers and/or hydrophobic unsaturated monomers. How- 
ever, production of these polysiloxane-based graft polymers entail some problems, as polysiloxane group-containing 

45 unsaturated monomers do not easily copolymerize with the counter parts. Further, to fully achieve the effects of the 
polysiloxane groups, the copolymerization ratio of the polysiloxane group-containing unsaturated monomers must be 
increased. 

[0007] An object of the present invention is to provide a hair cosmetic containing a novel polymer which eliminates 
the above-stated problems such as limited free formulations and, more specifically, provides hair with luster, gloss and 
so smooth texture without making the hair sticky, and does not accumulate on the hair even if it is repeatedly used for a 
long period of time, and which facilitates incorporating polysiloxane groups into a polymer regardless of the molecular 
weights of the polysiloxane groups so as to easily and fully achieve the effects of the polysiloxane. 

SUMMARY OF THE INVENTION 

55 

[0008] In order to achieve the above objects, according to the present invention, there is provided a hair cosmetic 
composition comprising a graft copolymer and/or an alternating block copolymer, each of which comprises a first unit 
containing a polysiloxane group and a second unit containing a polymer of unsaturated monomers, said two types of 
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units being bonded through sulfide linkage. 

[0009] The hair cosmetic composition of the present invention containing a graft copolymer and/or an alternating 
block copolymer can eliminate the problems caused by the conventional silicone-based compounds, such as if a large 
amount of silicone-based compounds are included in a hair cosmetic or It is used for a long period of time, it is liable 

5 to make the hair sticky or to be transferred to clothing or other parts of the body, such as the hands. Further, by selecting 
a suitable unsaturated monomer for producing such a polymer, the hair cosmetic composition of the present invention 
can be easily removed from the hair by ordinary washing and a restriction for free formulations can be eliminated. 
[0010] Further, according to the present invention, introduction of the polysiloxane group-containing unit into the graft 
or alternating block copolymer is achieved by a mercapto group-containing polysiloxane as defined in the claims. And 

10 owing to the reaction characteristics of the mercapto groups, the units containing polysiloxane groups can be bonded 
with the units containing polymer of unsaturated monomer through sulfide linkages regardless of the molecular weights 
of the polysiloxane group. 

[0011] The hair cosmetic composition of the present invention produced in a manner described above shows excel- 
lent performance in setting and conditioning hair providing hair with softness, good luster and gloss, combing smooth- 
's ness, styling ease and enhanced volume, good hairstyle retainability as well as for restoring damaged hair. The hair 
cosmetic composition of the present invention is defined as in the appended claims. 

DETAILED DESCRIPTION OF THE INVENTION 

20 [0012] The present invention will be described in detail hereinafter. 

I. Graft Copolymer or Alternating Block Copolymer Linked by Sulfide Linkage 

[0013] It is widely known that when unsaturated monomers are radical-polymerized in the presence of a mercapto 
25 group-containing compound, the mercapto group-containing compound serves as a radical capturing agent, thereby, 
a polymer of unsaturated monomers is bonded to the residue of the mercapto group-containing compound through 
sulfide linkage, thus forming a polymer. 

[0014] The polymer contained in the hair cosmetic composition of the present invention can be produced by using 
this technique. More specifically, unsaturated monomers are radical -polymerized in the presence of one or more polysi- 
30 loxane compounds in which each molecule contains at least one mercapto group, for example, polysiloxane compounds 
as represented by the general formulae (3) and (4) in which one molecule has n or (2+p) of mercapto groups. 

R 1 R» R' R 1 

I I II 

R^SiO-CSiO) m-(SiO) n -SiR 1 (3) 

111 I 
R> R 1 R 2 -SH R* 
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R 1 R 1 R 1 

i 1 I 

H s-R 2 -(SiO) a-(SiO) p -SiR 2 -SH (4) 
II I 
R 1 R 2 -SH R 1 



where R 1 represents a hydrogen atom, an alky] group of C1 to C1 0, a phenyl group, a hydroxy terminated poly- 
50 oxyalkylene group, a polyoxyalkylene group substituted with an alkyl ether or a fatty acid ester, a polyalkylenepolyamine 
group, a fatty acid group, or a polysiloxane group; R 2 represents an alkylene group of C1 to C10; and m, n and p 
represent the numbers of groups contained in each polysiloxane group, m being an integer within a range of from 10 
through 350, n being an integer within a range from 1 through 50, and p being an integer within a range of from 0 
through 50. 

55 [0015] An unsaturated monomer is radical-polymerized in the presence of a mercapto group-containing compound 
represented by general formula (3) to obtain a graft copolymer in which a unit composed of a polymer of the unsaturated 
monomer is sulfide-linked to a unit containing a polysiloxane group represented by general formula (1). 
[0016] Further, an unsaturated monomer is radical-polymerized in the presence of a mercapto group-containing 
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10 



compound represented by general formula (4) to obtain a graft copolymer or an alternating block copolymer in which 
a unit composed of a polymer of the unsaturated monomer is sulfide-linked to a unit containing a polysiloxane group 
represented by general formula (2). 

R 1 R ! R l R 1 

II I I 

Ri-SiO-(SiO) n-(SiO) n -SiR 1 (1) 

II I I 

R l R 1 R 2 - R 1 
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R 1 R 1 R 1 

I i I 

-R*-(SiO) m-(SiO) p -SiR 2 - (2) 

I I I 

R 1 R 2 - R 1 



where the symbols R 1 , R 2 , m, n and p mean the same as defined above. 

[0017] In the graft copolymer or alternating block copolymer contained in the hair cosmetic composition of the present 
25 invention, all of the mercapto groups of a polysiloxane compound may not necessarily form linkages to the polymers 
composed of unsaturated monomers as long as at least one of the mercapto residues thereof links to the polymer of 
an unsaturated monomer unit through sulfide linkage. 

[0018] Units composed of a polymer of an unsaturated monomer can be sulfide-linked to a unit containing a polysi- 
loxane group up to a number equal to the number of mercapto groups of a molecule of the polysiloxane compound 
30 used, more specifically, up to a number n if a compound represented by general formula (3) is used, or a number (2+ 
p) if a compound represented by general formula (4) is used. Further, if a peroxide, such as a benzoyl peroxide, is 
used forthe radical polymerization as described later, a block copolymer having increased numbers of sulfide linkages 
can be produced as radicals generated by hydrogen-extracting reaction further react with mercapto groups of other 
polysiloxane. 

35 [0019] The copolymer contained in the hair cosmetic composition of the present invention preferably has a molecular 
weight within a range between 10,000 and 1,000,000. 



1.1 Mercapto Group-containing Polysiloxane Compound 

40 [0020] The mercapto group-containing polysiloxane compounds used for producing the polymer having sulfide link- 
ages according to the present invention are polysiloxane compounds, as represented by the general formula (3) or (4) 
having at least one mercapto group. Any single compound or a combination of two or more compounds selected from 
the compounds of the general formulae (3) and the compounds represented by general formula (4) may be used. 
[0021] Some compounds represented by general formula (3) are commercially available as, for example, BX1 6-838A 

45 (Toray Dow Corning Silicone: m = 250, n = 5, R 1 = methyl group, R 2 = propylene group in general formula (3): referred 
to as mercaptopolysiloxane BX16 in Examples); X-22-980 (Shin-Etsu Chemical: m = 150, n = 4, R 1 = methyl group, 
R2 - propylene group in general formula (3): referred to as mercaptopolysiloxane X22 in Examples); and KP-358 (Shin- 
Etsu Chemical; m = 50, n = 4, R 1 = methyl group, R 2 = propylene group in general formula (3): referred to as mercap- 
topolysiloxane KP358 in Examples). An example of commercially available compounds represented by general formula 

so (4) is X-22-1 67B (Shin-Etsu Chemical: m = 40, p = 0, R 1 = methyl group, R 2 = propylene group in general formula (4): 
referred to as mercaptopolysiloxane X-B in Examples). 

[0022] The weight ratio of the first unit containing a polysiloxane group to the second unit composed of a polymer of 
an unsaturated monomer contained in the produced graft copolymer or alternating block copolymer is within the range 
of 1-75/99-25. 

55 [0023] If the amount of the first unit containing a polysiloxane is less than 0.5 % by weight, the resulting polymer fails 
to provide hair with good luster, gloss and smooth texture. If it is greater than 85 % by weight, the resulting polymer 
causes problems when it is formulated for making a hair cosmetic or applied to hair repeatedly for a long period of time. 
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I.2 Unsaturated Monomer 

[0024] The unsaturated monomer forming part of a graft copolymer or an alternating block copolymer according to 
the present invention can be any monomer selected from hydrophilic unsaturated monomers (a) and/or hydrophobic 
5 unsaturated monomers (b) as follows. Any combination of monomers selected from either of the monomer groups (a) 
and (b) can also be used. 

(a) The hydrophilic unsaturated monomers are cationic, anionic, nonionic or amphoteric unsaturated monomers 
having radical polymerization characteristics, and generally have water-solubility of 1 0 (g/1 00 g of water, at 25 C) 
10 or greater. 

[0025] Examples of the cationic unsaturated monomers are: monomers derived from acrylic acid or methacrylic acid 
(hereinafter, collectively referred to as (meth) aery lie acid) and an epihalohydrin-quarternized compound of trlalkylamine 
of C1 to C4, such as (meth)acrylic hydroxypropyltrimethylammonium chloride, and (meth)acrylic hydroxypropyltriethy- 
15 lammonium bromide; amine-derivatives of (meth)acrylic acid or (meth)acrylamide derived from (meth)acrylic acid or 
(meth)acrylamide and diaikylalkanolamine having C1 to C4 alkyl groups, such as dimethylaminoethyl (meth)acrylate, 
diethylaminoethyl (meth)acrylate and dimethylaminopropyl (meth)acrylate; and dlmethylaminopropyl (meth)acryla- 
mide. 

[0026] Examples of the cationic unsaturated monomers further include: neutralized products of the amine-derivatives 
20 of (meth)acrylic acid and (meth)acrylamide with hydrochloric acid, lactic acid or the like; modified products thereof with 
alkyl halide such as methyl chloride, ethyl chloride, methyl bromide or ethyl iodide; modified products thereof with 
halogenated fatty acid ester such as ethyl monochloroacetate and methyl monochloropropionate: and modified prod- 
ucts thereof with dialkyl sulfate such as dimethyl sulfate and diethyl sulfate. 

[0027] Further included are amine-derivatives of allyl compounds such as diallyl dimethylammonium chloride. 
25 [0028] The cationic unsaturated monomers can be used in the form of monomers for copolymerization . Alternatively, 
they may be used in the form of precursors for copolymerization and then modified into cations with a modifying agent. 
For example, dimethylaminoethyl (meth)acrylate, a precursor, is copolymerized and then modified into cations with a 
modifying agent such as a hydrochloric acid, ethyl monochloroacetate or dimethyl sulfate. 

[0029] Examples of the anionic unsaturated monomers are: unsaturated carboxylic acid monomers, such as (meth) 

30 acrylic acid, maieic acid, maleic anhydride, itaconic acid, fumaric acid and crotonic acid; half esters of unsaturated 
polybasic acid anhydride (e.g., succinic anhydride and phthalic anhydride) and hydroxy! group-containing (meth)acr- 
ylate (e.g., hydroxyethyl (meth)acrylate and hydroxypropyl (meth) aery late) ; monomers having sulfonic acid groups, 
such as styrene sulfonic acid and sulfoethyl (meth)acrylate; monomers having phosphoric acid groups, such as acid 
phosphoxyethyl (meth) aery late, and 3-chloro-2-acid phosphoxypropyi (meth)acrylate. 

35 [0030] These anionic monomers can be used in the form of acid or partially or completely neutralized forms for 
copolymerization. Alternatively, they can be used in the form of acid, followed by partial or complete neutralization after 
copolymerization. Examples of the bases used for neutralization are: alkali metal hydroxides, such as lithium hydroxide, 
potassium hydroxide and sodium hydroxide; amine compounds, such as ammonium aqueous solution, mono-, di- or 
triethanolamine, triethylamine, morpholine, aminomethyl propanol, and aminoethyl propanediol. 

40 [0031] Examples of the nonionic unsaturated monomers are monomers derived from alkyleneoxides of C2-C4 and 
(meth)acrylic acid, such as, hydroxyethyl (meth)acrylate, ployethyleneglycol-mono (meth)acrylate, methoxypolyethyl- 
eneglycol mo (meth) acrylate, methoxypoly(ethylenegtycol/propyleneglycol) mono (meth) acrylate and polyethyleneg- 
lycol di(meth)acrylate, and (meth)acrylamide. 
[0032] Example of amphoteric unsaturated monomers are: 

45 neutralized products of amine-derivatives of (meth)acrylic acid or (meth)acrylamide with monochloroacetic acid/ami- 
nomethyl propanol; monochloroacetic acid/triethanolamine neutralized products; modified products with halogenated 
fatty acid salts such as potassium monochloroacetate and sodium monochloropropionate; and modified products with 
propanesultone. 

[0033] Like the cationic unsaturated monomers aforementioned, the amphoteric unsaturated monomers can be used 
so jn the form of monomers for copolymerization, and also can be used in the form of precursors for copolymerization 
followed by modifying to amphoteric compounds by using a modifying agent. Salts produced as byproducts by the 
ampho-ionic modification can be removed by filtration, ion exchange, etc., either before or after copolymerization and 
ampho-ionic modification. Such techniques are described in detail in Japanese Patent Laid Open No. 56-92809. 

55 (b) The hydrophobic unsaturated monomers are used for providing the resulting polymers with hydrophobic^, and 

film strength, hardness and softness. They have radical polymerization ability and water-solubility of 10 (g/1 00 g 
of water, at 25°C) or less. 
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[0034] Example of the hydrophobic monomers are: saturated and unsaturated alky! (meth)acrylates of C1 to C24, 
such as methyl (meth)acrylate, ailyl (meth) acrylate, isobutyl (meth)acryiate, cyclohexyl (meth) aery late, octyl (meth) 
acrylate, lauryl (meth)acrylate, oleyl (meth) aery late, and behenyl (meth)acrylate; hydrophobic (meth)acrylate-based 
derivatives, such as butoxyethyl (meth)acrylate, benzyl (meth)acrylate, tetrahydrofurfuryl (meth) acrylate, ethylenegly- 
5 col di (meth) acrylate, and 1 ,3-butyleneglycol di(meth)acrylate, diacetone acrylamide; aromatic unsaturated monomers, 
such as styrene, chlorostyrene, and vinyl toluene; and vinyl acetate. The amount of the unsaturated monomer used is 
such that the weight ratio of the first unit containing a polysiloxane group to the second unit composed of a polymer of 
the unsaturated monomer in the resulting graft copolymer or alternating block copolymer is within the range of 1-75 / 
99-25. 

10 [0035] The amount of a hydrophiiic unsaturated monomer (a) used can be suitably selected. The amount thereof 
used for preparing a hair cosmetic suitable for conditioning hair, such as a shampoo, a rinse, a treatment lotion or 
permanent wave lotion, is 1 00-25 % by weight of the total weight of the unsaturated monomers used. 
[0036] The amount of a hydrophobic unsaturated monomer (b) used can also be suitably selected. The amount 
thereof used for preparing a hair cosmetic suitable for conditioning hair is 0-75 % by weight of the total weight of the 

15 unsaturated monomers used. 

I. 3 Polymerization 

[0037] The graft copolymer or an alternating block copolymer having sulfide linkages according to the present in- 
20 vention can be produced by copolymerization of an unsaturated monomer in the presence of a mercapto group-con- 
taining polysiloxane compound by a known radical polymerization method, such as bulk polymerization, solution po- 
lymerization, suspension polymerization or emulsion polymerization. 

[0038] A preferred method is solution polymerization in which a mercapto group-containing polysiloxane compound 
and one or more kinds of unsaturated monomer are dissolved in a solvent, and then copolymerization is carried out 
25 by adding a polymerization initiating agent in a nitrogen atmosphere while the solution is heated and stirred. 

[0039] Examples of the solvent are: water; alcohol, such as methanol, ethanol, isopropanol, ethyleneglycol and butyl 
cellosolve; acetone; toluene; and ethyl acetate. These solvents may be used in combination. Preferred polymerization 
initiators are: peroxides, such as benzoyl peroxide or lauroyl peroxide; and azo compounds, such as azobisisobuty- 
ronitrile. 

30 [0040] Although all the ingredients for copolymerization , that is, a mercapto group-containing polysiloxane compound 
and unsaturated monomers, are added to a solvent before initiation of the reaction in the normal procedure, they may 
be added separately and stepwise, in terms of kind and/or amount during the reaction. A preferred amount of the 
solvent is such that the polymer concentration in the resulting copolymer solution becomes 1 0-65 % by weight. 
[0041] Although the mercapto group-containing polysiloxane compound, one of the essential ingredients according 

35 to the present invention, serves as a chain transfer agent, the molecular weight of the resulting polymer can be desirably 
varied by changing polymerization conditions, such as, polymerization temperature, the kind and amount of polymer- 
ization initiator, the amount of solvent and other conditions such as other chain transfer agents, etc. The preferred 
molecular weight of the resulting copolymer is within a range of 10,000-1,000,000. 

[0042] The polymer formed can be obtained as a solid by removing the solvent from the resultant solution. The 
40 polymer can be used as a desired solution by diluting it with a suitable solvent. Further, a combination of two or more 
kinds of polymers thus formed or solutions thereof can be suitably used. 

II. Use of the Copolymer 

45 [0043] A copolymer obtained as described above is added to known compositions for hair cosmetics, such as sham- 
poos, rinses, treatment preparations, setting preparations, permanent wave lotions or mascara, to a concentration by 
weight of preferably 0.1 % or greater, and more preferably, 0.1-10 % by weight. The hair cosmetic composition may 
be in any form, for example, liquid, cream, emulsion or gel. The copolymer of the present invention may used together 
with known natural polymers, modified natural polymer or synthetic polymers. 

50 [0044] Typical preparations are as follows: 

1 ) For preparing a shampoo, the copolymer is added to a base composition containing a known anionic, amphoteric 
or nonionic surfactant. Further, various known additives may be added, such as a foam enhancing agent, a viscosity 
enhancing agent, hydrotrope, an opacifying agent, a conditioning agent, a sterilizing agent, or a flavor. 
55 2) For preparation of a rinse or a treatment, the copolymer is added to a base composition containing a known 

cationic surfactant. Further, various known additives may be added, for example, oils and fats, cationic and am- 
photeric polymers, a moisture keeping agent, a soiubilizing agent, an emulsifying agent, a viscosity enhancing 
agent, an opacifying agent, a sterilizing agent, a hair nourishing agent, or a flavor. 
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3) For preparation of a mascara and setting preparations, the setting preparations including various hair styling 
cosmetics, such as aerosol type hair spray, pump type hair spray, foam type aerosol, hair mist, setting lotion, 
hairstyling gel, hair liquid, hair cream, hair oil, etc., the copolymer of the present invention is used in place of the 
known setting polymers and polysiloxane-based polymer. Further, a known setting polymer and various known 

5 additives, such as oils and fats, a moisture keeping agent, a solubilizing agent, an emulsifying agent, a viscosity 

enhancing agent, an opacifying agent, a sterilizing agent, a flavor, etc., may be added. 

4) For preparation of a permanent wave lotion, the copolymer is added to a known base composition containing 
oxidation reduction agents, such as bromic acid salts, perboric acid salts, thioglycolic acid and salts thereof, cystine, 
etc. Further, various known additives may be added, for example, a surfactant, a thickening agent, a stabilizing 

10 agent, an opacifying agent, conditioning agent, a wetting agent, a sterilizing agent or a flavor. 

[Examples] 

[0045] The present invention will be further described with reference to Polymer Production Examples and Examples, 
is but the invention is not intended to be limited thereto. In the Polymer Production Examples, "part" and "% " are deter- 
mined based on weight. In the Examples, "part" and "% " are determined based on weight regarding effective compo- 
nents. 

[Polymer Production Example 1] 

20 

[0046] 5 parts of mercapto polysiloxane BX16, 90 parts of diethylaminoethyl methacrylate, 5 parts of stearyl meth- 
acrylate and 55 parts of anhydrous ethanol were placed in a five-necked flask equipped with a reflux condenser, a 
dropping funnel, a thermometer, a glass inlet tube for nitrogen substitution and a stirrer. While heating at reflux tem- 
perature of 80°C in a nitrogen atmosphere, a solution prepared by dissolving 0.6 part of azobisisobutyronitrile in 33 
25 parts of ethanol was dropped through the dropping funnel into the five-necked flask over 3 hours. Subsequently, 0.3 
part of azobisisobutyronitrile was added to continue polymerization for another 6 hours. 

[0047] After cooling the reaction solution the same amount by mole of diethyl sulfate as the mole of the diethylami- 
noethyl methacrylate was dropped through the dropping funnel into the five-necked flask to conduct cationization re- 
action in an atmosphere of nitrogen at 50°C for 2 hours. Then, the solvent was removed, and the recovered solid was 
30 dissolved in pure water to obtain an aqueous solution of a polymer. 

[0048] The resultant polymer is referred to as P-1 . The average molecular weight of the polymer was 300,000. 

[Production Example 2) 

35 [0049] 1 0 parts of mercapto polysiloxane BX1 6, 90 parts of dimethylaminoethyl methacrylate, 5 parts of stearyl meth- 
acrylate and 100 parts of anhydrous ethanol were placed in generally the same five-necked flask as used in Polymer 
Production Example 1 , After addition of 1 part of azobisisobutyronitrile, the resultant solution was refluxed at 80°C in 
a nirogen atmosphere for 7 hours to conduct copolymerization. Then, an anhydrous ethanol solution containing 50 % 
aminomethyl propanol-neutralized monochloroacetic acid, whose amount by mole was the same as the mole of the 

40 dimethylaminoethyl methacrylate, was added through the dropping funnel into the five-necked flask. The resultant 
solution was refluxed at 80°C in a nitrogen atmosphere for 6 hours to conduct ampho-ionization reaction. Then, the 
ethanol was removed by evaporation while pure water was being added through the dropping funnel into the five- 
necked flask, thus obtaining a polymer aqueous solution. 

[0050] The thus-obtained polymer is referred to as P-2. The average molecular weight of the polymer was 70,000. 

45 

[Polymer Production Example 3] 

[0051 ] 70 parts of mercapto polysiloxane KP358, 30 parts of dimethylaminopropyl methacrylamide and 1 00 parts of 
anhydrous ethanol were placed in generally the same five-necked flask as used in Polymer Production Example 1. 
so After addition of 0.6 part of azobisisobutyronitrile the resultant solution was refluxed at 80°C in a nitrogen atmosphere 
for 8 hours to conduct copolymerization. Then, butyl chloride whose amount by mole was the same as the mole of the 
dimethylaminopropyl methacrylate was added through the dropping funnel into the five-necked flask. The resultant 
solution was refluxed at 80°C in a nitrogen atmosphere for 6 hours to conduct cationization reaction. 
[0052] The thus-obtained polymer is referred to as P-3. The average molecular weight of the polymer was 5,000. 

55 

[Polymer Production Example 4] 

[0053] 15 parts of mercapto polysiloxane BX16, 40 parts of dimethylaminoethyl methacrylate, 10 parts of methyl 
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methacrylate, 10 parts of isobutyl acrylate, 25 parts of stearyl methacrylate and 67 parts of anhydrous ethanol were 
placed in generally the same five-necked flask as used in Polymer Production Example 1. The mixture was refluxed 
at 80°C in a nitrogen atmosphere and a solution prepared by dissolving 0.6 part of azobisisobutyronitrile in 33 parts 
of ethanol was dropped through a dropping funnel into the five-necked flask over 3 hours, followed by addition of 0.3 

5 part of azobisisobutyronitrile to carry out copolymerization for further 6 hours. 

[0054] Then, anhydrous ethanol suspension containing the same amount by mole of potassium hydroxide-neutral- 
ized monochloroacetic acid as the mole of the dimethylaminoethyl methacrylate was added through the dropping funnel 
into the five-necked flask. The resultant solution was refluxed at 80°C in a nitrogen atmosphere for further 1 2 hours to 
conduct ampho-ionization reaction. 

10 [0055] The resultant viscous suspension was subjected to filtration by using a pressure filter. The filtrate was loaded 
on a column filled with restored cation exchange resin (DIAION PK-220: a system was substituted with anhydrous 
ethanol after restoration) followed by anion exchange by using a column filled with restored anion exchange resin 
(DIAION PA-416: a system was substituted with anhydrous ethanol after restoration). 

[0056] The resultant polymer is referred to as P-4. The average molecular weight of the polymer was 150,000. 

15 

[Polymer Production Example 5] 

[0057] 20 parts of mercapto polysiloxane BX16, 10 parts of acrylic acid, 15 parts of methacrylic acid, 10 parts of 
styrene, 1 0 parts of methyl methacrylate, 1 0 parts of tert-butyl acrylate 25 parts of stearyl methacrylate and 1 00 parts 
20 of acetone were placed in generally the same five-necked flask as used in Polymer P roduction Example 1 . After addition 
of 0.3 part of benzoyl peroxide the resultant solution was refluxed at 60°C in a nitrogen atmosphere for 10 hours to 
conduct copolymerization. 

[0058] Then, the solution was heated to evaporate the acetone while ethanol was being added through a dropping 
funnel into the five-necked flask, thus obtaining an ethanol solution of a polymer. 
25 [0059] After the reaction solution was cooled, an ethanol (containing 5 % water) solution containing 50 % aminometh- 
ylpropanol, whose amount by mole was 80 % of the total mole of the acrylic acid and the methacrylic acid, was dropped 
through the dropping funnel into the five-necked flask. 

[0060] The thus-obtained polymer is referred to as P-5. The average molecular weight of the polymer was 500,000. 
30 [Polymer Production Example 6] 

[0061] 3 parts of mercapto polysiloxane X-B, 40 parts of dimethylaminoethyl methacrylate, 40 parts of N-vinyl pyr- 
rolidone, 17 parts of methyl methacrylate and 12 parts of anhydrous ethanol were placed in generally the same five- 
necked flask as used in Polymer Production Example 1 . After addition of 0.6 part of azobisisobutyronitrile the resultant 
35 solution was refluxed at 80°C in a nitrogen atmosphere for 8 hours to conduct copolymerization. 

[0062] Then, the same amount by mole of propane sultone as the mole of the dimethylaminoethyl methacrylate was 
added through a dropping funnel into the five-necked flask to conduct ampho-ionization reaction at 80°C in a nitrogen 
atmosphere for 6 hours. 

[0063] The thus-obtained polymer is referred to as P-6. The average molecular weight of the polymer was 70,000. 

40 

[Reference Polymer Production Example 7] 

[0064] 20 parts of mercapto polysiloxane BX1 6, 20 parts of 2-ethyihexyl methacrylate, 60 parts of lauryl methacrylate 
and 1 00 parts of isopropyl alcohol were placed in generally the same five-necked flask as used in Polymer Production 
45 Example 1 . After addition of 0.6 part of azobisisobutyronitrile the resultant solution was refluxed at 80°C in a nitrogen 
atmosphere for 8 hours to conduct copolymerization. 

[0065] The thus-obtained polymer is referred to as P-7. The average molecular weight of the polymer was 600,000. 
[Polymer Production Example 8] 

so 

[0066] 35 parts of mercapto polysiloxane X22, 40 parts of N-vinyl pyrrolidone, 1 0 parts of hydroxyethyl methacrylate, 
15 parts of tridecyl methacrylate and 100 parts of anhydrous ethanol were placed in generally the same five-necked 
flask as used in Polymer Production Example 1 . After addition of 0.6 part of azobisisobutyronitrile the resultant solution 
was refluxed at 80°C in a nitrogen for 8 hours to conduct copolymerization. 
55 [0067] The thus-obtained polymer is referred to as P-8. The average molecular weight of the polymer was 30,000. 
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[Example 1] 



[0068] The following shampoo composition was prepared: 



5 




% ! 




AEROSOL A-1 02 (note 1) 


20 




Lauroyldiethanolamide 


2 




P-1 


2 


10 


Flavor 


0.2 




Antiseptic 


0.1 




Coloring 


a very small amount 




Pure Water 


balance 


15 




100% 



note 1: AEROSOL A-102 is disodium sulphosuccinic acid monoester sold by Mitsui Cyanamid. 

[0069] This shampoo composition was used to wash hair. As a result, the hair was easy to comb just after being 
washed. After being dried, the hair had good luster, gloss and smooth texture, and was easy to comb. 
20 [0070] Repeated use of the shampoo caused no adverse effects such as sticky hair. 

[Example 2] 

[0071] The following shampoo composition was prepared: 





% 


Sodium Polyoxyethylenelaurylsulfate (3EO) 
Sodium Lauroylsulfate 
Lauroyldiethanolamide 
P-2 

Pure Water 


10 
8 
2 
1 

balance 




100% 



[0072] This shampoo composition was used to wash hair. The result was excellent and generally the same 
Example 1 . 

[Example 3] 

[0073] The following shampoo composition was prepared: 





% 


Coconut Oil Fatty Acid Dimethylaminosulfobetaine 
Sodium Polyoxyethylenelaurylsulfate (3EO) 
P-2 

Pure Water 


10 
5 

0.5 
balance 




100% 



50 

[0074] This shampoo composition was used to wash hair. The result was excellent and generally the same 
Example 1. 

[Example 4] 

55 

[0075] The following rinse composition was prepared: 
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% 


Stearyltrimethylammonium Chloride 

Cetanol 

P-1 

Pure Water 


1.5 
2 

0.2 
balance 




100% 



[0076] This rinse composition was used to rinse hair. As a result, the hair was easy to comb just after being rinsed. 
After being dried, the hair had good luster, gloss and smooth texture, and was easy to comb. 
[0077] Repeated use of the rinse caused no adverse effects such as sticky hair. 



[Example 5] 

15 



[0078] The following rinse composition was prepared: 







% 


20 


Distearyltrimethylammonium Chloride 


1.5 




P-3 


1 




Flavor 


0.1 




Pure Water 


balance 


25 




100% 



[0079] This rinse composition was used to rinse hair. The result was excellent and generally the same as in Example 



30 [Example 6] 

[0080] The following liquid was placed in a spray can, which was then filled with liquefied petroleum gas (LPG), 
obtaining an aerosol type hair spray composition. 



Liquid 


65 parts 


containing 




P-4 


3 parts 


Anhydrous Ethanol 


62 parts 


LPG (3 ka/cm 2 -G, 20°C ) 


35 parts 



[0081] This composition was sprayed to hair. As a result, the composition provided the hair with good hairstyle re- 
taxability, good luster, gloss and smooth texture. Application of this hair spray composition to hair and washing the 
hair were repeated. As a result, no adverse effects, such as stickiness or uneasiness by accumulation of the composite, 
were caused. 



[Example 7] 

[0082] The following liquid was placed in a spray can, which was then filled with liquefied petroleum gas (LPG) 
dimethyl ether, thus obtaining a water-bearing aerosol type hair spray composition. 



Liquid 


70 parts 


containing 




P-5 


3 parts 


Pure Water 


20 parts 


Anhydrous Ethanol 


47 parts 


Dimethyl Ether 


15 parts 
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(continued) 



LPG (3 kg/cm 2 -G, 20°C ) 



15 parts 



[0083] This composition was sprayed to hair. The result was excellent and generally the same as in Example 6. 
[Example 8] 

[0084] By generally the same procedure as in Example 6, a foam type aerosol composition containing the following 
ingredients was prepared. 



Liquid 


88 parts 


containing 




P-4 


2 parts 


Yuka former AM-75 R205S (note 2) 


2 parts 


Polyoxyethylenecetyl Ether (10EO) 


0.3 part 


Polyoxyethylenecetyl Ether (2EO) 


0.1 part 


Pure Water 


balance 


LPG (3 kg/cm 2 -G,20°C) 


1 2 parts 


note 2: Yuka former AM-75 R205S is a carboxybetaine-type amphoteric polymer sold by Mitsubishi Petrochem- 


ical Co., Ltd. 





[0085] This composition was sprayed to hair. The result was excellent and generally the same as in Example 6. 
[Example 9] 

[0086] The following water-containing pump-type hair spray composition was prepared: 





% 


P-5 

Pure Water 
Anhydrous Ethanol 


3 
45 
balance 




100% 



[0087] This composition was sprayed to hair. The result was excellent and generally the same as in Example 6. 
[Example 10] 

[0088] The following hairstyling gel composition was prepared: 





% 


Carbopol 940 (note 3) 
Aminomethylpropanol 
P-6 

Anhydrous Ethanol 
Pure Water 


1 

0.9 
3 
15 
balance 




100% 


note 3: Carbopol 940 is a carboxyvinyl polymer sold by 
Goodrich. 



[0089] This composition was applied to hair. The result was excellent and generally the same as in Example 6. 
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[Reference Example 11] 

[0090] The following hair oil composition was prepared: 





% 


Octamethylcyclotetrasiloxane 
P-7 

Anhydrous Ethanol 


40 
8 

balance 




100% 



[0091] This composition was applied to hair. As a result, the composition provided the hair with good luster and gloss, 
and smooth texture. 

[Example 12] 

[0092] The permanent wave lotion composition was prepared: 





% 


Thioglycol acid 


6 


Monoethanolamine 


7 


Emulgen 320P (note 4) 


1 


P-8 


2 


Pure Water 


balance 




100% 


note 4: Emulgen 320P is a polyoxyethylenestearyl ether (I3tu; sola oy t\ao 
Corp. 



[0093] This composition was applied to hair, as the first permanent wave lotion, together with the second permanent 
wave lotion as a conventional method. As a result, the hair was provided with good luster and gloss and smooth texture. 



Claims 
1 



A hair cosmetic composition comprising a graft copolymer and/or an alternating block copolymer, each of which 
comprises a first unit containing a polysiloxane group and a second unit containing a polymer of unsaturated 
monomers, said units being bonded through sulfide linkages, the ratio of the first unit content to the second unit 
content by weight being 1 - 75/99 - 25, wherein said first unit is represented by general formulae (1) and/or (2): 



-SiO— (SiO) m - 



>1 



»1 



R 1 R 1 
-(SiOV- SiR 1 



(1) 



R 1 R 1 R 1 
-R 2 -(SiO) m — (SiO) p — SiR 2 - 
R 1 R 2 — R 1 



(2) 
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Where R 1 represents a hydrogen atom, an alkyl group of C1 to C10, a phenyl group, a hydroxy terminated poly- 
oxyalkylene group, a polyoxyalkylene group substituted with an alkyl ether or a fatty acid ester, a polyalkylenep- 
olyamine group, a fatty acid group, or a polysiloxane group; R 2 represents an alkylene group of C1 to C10; and 
m, n and p represent the numbers of groups contained in each polysiloxane group, m being an integer within the 
5 range of from 10 through 350, n being an integer within the range of from 1 through 50, and p being an integer 

within the range of from 0 through 50, wherein the ratio of the hydrophilic unsaturated monomer content to the 
hydrophobic unsaturated monomer content by weight in said second unit is 100 - 25/0 - 75. 

2. The hair cosmetic composition as defined in claim 1 wherein said second unit consists of a polymer of any of the 
10 following: acrylic acid, meth acrylic acid and derivatives thereof. 

3. The hair cosmetic composition as defined in claim 1 or 2 wherein the amount of the graft copolymer and/or the 
alternating block copolymer having sulfide linkages contained in said hair cosmetic composition is 0.1 % by weight 
or greater. 

15 

Patentansp ruche 

1. Haarkosmetische Zusammensetzung, die ein Pfropfcopolymer und/oder alternierendes Blockcopolymer umfa(3t, 
20 von denen jedes eine erste Einheit, die eine Polysiloxan-Gruppe enthalt, und eine zweite Einheit umfaBt, die ein 

Polymer aus ungesattigten Monomeren enthalt, wobei die Einheiten durch Sulfid-Bindungen verbunden sind, wo- 
bei das Gewichtsverhaltnis des Gehalts der ersten Einheit zum Gehalt der zweiten Einheit 1-75/99-25 ist, worin 
die erste Einheit durch die allgemeinen Formeln (I) und/oder (2) dargestellt wird: 

25 

R 1 R 1 R 1 R 1 
R 1 — SiO— (SiO>n— (SIOV- SiR 1 d) 
R 1 R 1 R 2 — R 1 



35 R 1 R 1 R 1 

^""(f'OJm (?lO)p fiR 2 (2) 

R 1 R 2 — R 1 

40 

worin R 1 ein Wasserstoffatom, eine C^Q-Alkyl-Gruppe, eine Phenyl-Gruppe, eine Hydroxy-terminierte Polyoxyal- 
kylen-Gruppe, eine mit einem Alkylether Oder einem Fettsaureester substituierte Polyoxyalkylen-Gruppe, eine 
Polyalkylenpolyamin-Gruppe, eine Fettsaure-Gruppe oder eine Polysiloxan-Gruppe darstellt; R 2 eine C-j.^-Alky- 
len-Gruppe darstellt; und m, n und p die Anzahl der in jeder Polysiloxan-Gruppe enthaltenen Gruppen darstellen, 
45 wobei m eine ganze Zahl im Bereich von 1 0 bis 350 ist, n eine ganze Zahl im Bereich von 1 bis 50 ist und p eine 

ganze Zahl im Bereich von 0 bis 50 ist, worin das Gewichtsverhaltnis des Gehalts des hydrophilen ungesattigten 
Monomers zum Gehalt des hydrophoben ungesattigten Monomers in der zweiten Einheit 100-25/0-75 ist. 

2. Haarkosmetische Zusammensetzung gemaG Anspruch 1 , worin die zweite Einheit aus einem Polymer aus einem 
so beliebigen der folgenden besteht: Acrylsaure, Methacrylsaure und Derivaten davon. 

3. Haarkosmetische Zusammensetzung gemaG Anspruch 1 oder2, worin die Menge des Pfropfcopolymers und/oder 
des alternierenden Blockcopolymers mit Sulfid-Bindungen, das in der haarkosmetischen Zusammensetzung ent- 
halten ist, 0,1 Gew.-% oder mehr betragt. 

55 
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Revendications 

1. Composition cosmetique pour les cheveux comprenant un copolymere greffe et/ou un copolymere bloc alterne, 
chacun comprenant un premier motif contenant un groupe polysiloxane et un second motif contenant un polymere 
de monomeres insatures, lesdits motifs etant lies par des liaisons sulfure, le rapport en poids de la teneur en 
premier motif sur la teneur en second motif etant de 1 - 75/99 - 25, dans laquelle ledit premier motif est represente 
par ies formules generates (1) et/ou (2) : 



10 



15 



f f 
RVsiP^(Si05nr 

R* H 



R 1 f R 1 

25 

oD R 1 represente un atome d'hydrogene, un groupe alkyle en C 1 a C 10 , un groupe phenyle, un groupe polyoxyalk- 
ylene termine par un groupe hydroxy, un groupe polyoxyalkylene substitue avec un ether alkylique ou un ester 
d'acide gras, un groupe polyatkylenepolyamine, un groupe acide gras, ou un groupe polysiloxane ; R 2 represente 
un groupe alkylene en C 1 a C 10 ; et m, n et p represented les nombres de groupes contenus dans chaque groupe 
30 polysiloxane, m etant un nombre entier compris dans la plage allant de 1 0 a 350, n etant un nombre entier compris 

dans la plage allant de 1 a 50, et p etant un nombre entier compris dans la plage allant de 0 a 50, dans laquelle 
le rapport en poids de la teneur de monomere insature hydrophile sur la teneur de monomere insature hydrophobe 
dans ledit second motif est de 1 00 - 25/0 - 75. 

35 2. Composition cosmetique pour les cheveux selon la revendication 1 , dans laquelle ledit second motif est constitue 
d'un polymere de Tun quelconque des composes suivants : I'acide acrylique, I'acide methacrylique et des derives 
de ceux-ci. 

3. Composition cosmetique pour les cheveux selon la revendication 1 ou la revendication 2, dans laquelle la quantite 
40 du copolymere greffe et/ou du copolymere bloc alterne ayant des liaisons sulfure contenues dans ladite compo- 

sition cosmetique pour les cheveux est de 0,1 % en poids ou plus. 



45 



50 



55 



14 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 



Defedts in the images include but are not limited to the items checked: 



VZl BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




